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INTRODUCTION.

This REVIEW is based ou reports for October, 1891, from  bama, Arizona, Arkansas, California, Colorado, Florida, Geor-
2,541 regular and voluntary observers. These reports areclassi- | gia, lllinois, Indiana, Iowa Weather and Crop Service, Kansas,
fied as follows: 158 reports from Weather Bureau stations; 118 Kentucky, Louisiana, Maryland, Michigan, Minnesota, Missis,
reports from United States Army post surgeons; 1,640 monthly Isippi, Missouri, Nebraska, Nevada, NewEngland, New Jersey,-
reports from state weather service and voluntary observers; 32 New Mexico, New York, North Carolina, North Dakota, Ohio,
reports from Canadian stations; 193 reports through the Cen- ; Oregon, Pennsylvania, South Carolina, Sonth Dakota, Tennes-
tral Pacific Railway Company ; 400 marine reports through the | see, Texas, Utah, Virginia, Washington, West Virginia, Wis-
co-operation of the Hydrographie Office, Navy Department;consin, and Wyoming, and international simultaneous observa-
marine reports through the “New York Herald Weather Ser- ! tions. Trustworthy newspaper extracts and special reports
vice;” monthly reports from the local weather services of Ala- 'have also been used.

OCHARAOTERISTICS OF THE WEATHER FOR OCTOBER, 1891.

The mouth was cooler than nsnal east of the Rocky Monn- |ton, and southern California it was the least ever noted for

tains and south of the Ohio Valley and the lower lake region, ! OcStober 1 1 o the denth of ten to fift nch th th.
. cara p G now fell to the depth of ten to fifteen inches on the north-
and was warmer than the average October along the Pauhclenst slope of the Rocky Mountains and in northwest North

coast, over the Rocky Mountain and plateau regions, and in the Dakota, and the snowfall exceeded five inches in the moun-
. middle and upper Missouri and upper Mississippi valleys and | tains of Colorado. In the central valleys snow fell as far south
the upper lake region. At points in Montana, Oregon, and as southern Kansas and central Kentucky, and it was reported
Washington it was the warmest, and at stations in the south |in the Alleghany Mountains to western North Carolina. The
Atlantic and east Gulf states it was the coolest October on |first snow of the season was reported in the Missouri Valley,
record. On the north Pacific coast, and from the lower Missouri | in Iowa, and over the east part of the middle platean region
valley over the Lake region, New York, south New England, and | during the first decade, in the north part of the npper lake

i ~region, in central Kentucky and northern New York during

New Jersey the maximum temperature was the highest, and on

the south and east New England coasts the minimum tempera-
ture was the lowest ever reported for October.

The line of freezing weather extended over the east Gulf
states nearly to the coast line during the third decade of the
month, with heavy frost as tar south as southern Georgia, cen-
tral Alabama, and central Louisiana. From the 21st to the
24th light frost was noted in the interior of the Tlorida
Peninsula to about the 28th parallel.

' PRECIPITATION.

The monthly precipitation was generally deficient, an excess
appearing only along the immediate Atlantic coast north of
the 33d paralle], in Kansas and southeast Nebraska, on the
northeast slope of the Rocky Mountains, and along the north |
Pacific coast. At points on the middle Virginia coast, in north-
east Kansas, and southern Montana the monthly precipitation
was the greatest, and at stations in the east and west Gulf
states, the central Ohio valley, the upper lake region, Atkansas, |
Indian Territory, Texas, western Colorado, northeast Washing-'

the second decade, and in the Alleghany Mountains, New
York, and New Englaund during the third decade of the month.

STORMS.

No well-defined tornad(“es were reported. The stormsof the
north Atlantic Ocean were of exceptional seasonal severity.
Heavy gales occurred along the North Carolina, middle At-
lantie, and New England coasts. Storms of great energy pre-
vailed in the Lake region on the 26th and 31st, in the Dakotas
and Minnesota on the 30th, and on the north Pacific coast on
the 18th.

DROUGHT.

Damaging drought prevailed in the southern and south-
western states, and in parts of New England and the Middle
and Western States. Rivers and streams in the south-central
valleys and the Southern States were very low. On the Ten-
nessee, Red, and Chattahoochee rivers traffic was practically
suspended, and navigation on the Ohio and Mississippi rivers
was rendered difficult on account of low water. :

o ATMOSPHERIC PRESSURE (expressed in inches and hundredths).

~ The distribution of mean atmospheric pressure for Octo-! In October there is usually an increase in mean pressure
ber, 1891, as determined from observations taken daily at 8| over the North American continent, and a decrease in .press-

a. m. and 8 p. m. (75th meridian time), is shown on Chart 1I|ure over the north Atlantic Ocean.

by isobars.

The normal pressure is
highest over the region lying between the 30th and 40th
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parallels and the Mississippi River and the Atlantic coast, | one advanced to Nova Scotia, one disappeared over the middle
where it is above 30.10; an area with normal pressure above | Mississippi valley, and one passed southeastward to the Gulf
30.10 also extends from the Pacific Ocean over Oregon and|of Mexico. The high area which occupied New England the
south Idaho. The normal pressure is lowest north of the 50th ! first day of the month moved south and west of south and
parallel and over the extreme southwest part of the country,! disappeared over the cast Gulf states, and the area which
where it is below 30.00, | first appeared north ot the Lake region passed thence south
In October, 1891, the mean pressure was above 30.15 in an of east to Nova Scotia. The highest pressure reported for the
area which extended from the Gulf and south Atlantic states month was 30.76, at Montreal and Quebec, Quebec, the morn-
and the Ohio Valley over the middle plateau region, and was'ing of the 12th.  The tollowing is a brief description of the
lowest over eastern Nova Scotia and the west part of the south-  high areas referred to:
ern plateau region, where it was below 29.95. it I.—At the opening of the month this high area occupied
A comparison of the pressure chart for October, 1891, with | New England, a trough of low pressure extended from Mani-
that of the preceding month shows a general and marked in- toba to Arizouna, and the pressure was high over the British
crease in pressure over the interior and western parts of the  Northwest Territory. Light frost was reported the morning
country, and a decrease along the New Englaud and Nova ot the 1st from northern Ohio to Massachusetts, and heavy
Seotia coasts and thence over the middle Atlantie states, the | frost in northern Vermont. Moving slowly southward along
upper Ohio valley, and the east half of the Lake region. The |the middle Atlantic coast during the 2d bhigh area I passed
greatest increase in mean pressure oceurred over the middle | thence west-sonthwest and disappeared by a gradunal decrease
plateau region, where it was more than .20, and the mostiof pressnre over the east Gulf states during the 4th, its rate
marked decrease along the Nova Scotiau and New England: of progress, 16 miles per hour, being the least noted in con-

coasts, where it exceeded .10.

The mean pressure was above the normal, except along the |

Atlantie coast, in New England, in Canada east of Manitoba,
and along the Pacific coast north of the 40th parallel. The
greatest departure above the normal pressure occurred on the
west coast of the Gulf of Mexico, and from the east part of the
middle plateau region over the middle-eastern slope of the
Rocky Mountains, where it was more than .10, and the most
markéd departure below the normal was noted over eastern
Nova Scotia, where it was .10.

A reference to Charts IV and I will show that the area of
highest mean pressure occupies the region traversed by alarge
proportion of the areas of high pressure traced for the month,
and that a number of the more energetic low areas advanced
from the ocean over Nova Scotia, where, as a consequence, the
mean pressure was lower than usual. 1t will also be observed
that the abnormal distribution of pressure for the month had
the apparent effect of causing an unusual prevalence of north-
erly winds over the eastern part of the country, where the

{nection with the high areas of the month.

II.—Duriug the 1st and 2d the pressure was high over the
British Northwest Territory, and the morning of the 2d high
area II appeared off the Oregon coast, with the lowest temp-
erature of the month at points along the Pacifie coast, light frost
at Port Angeles, Wash., and heavy frost at Walla Walla, Wash,,
and Carson City, Nev. Duaring the 2d the high area moved
to northern Utah; the lowest temperature of the month was
recorded at points in the northern plateau region and on the
northeast slope of the Rocky Monntains, where it was 9° to
13° below freezing; the greatest abnormal temperature fall in
112 hours noted for the month, 29°, occurred at Concordia,
| Kans. ; and heavy frost was reported in the middle and north-
|ern platean regions. During the 3d the bigh area remained
'nearly stationary over north Utah and sonthwest Wyeming;
cool weather continued over the middle Missouri valley and
the Dakotas; the lowest temperature of the mounth was noted
at stations in the west part of the plateau region and on the
south Pacific coast; and heavy frost occurred in the plateaun

month was cooler than usual. It will also be noted that there | region to south Arizona and eastward to the Dakotas. Dur-
was a general and marked deficiency in monthly precipitation, \ ing the 4th the area apparently moved northward over Mon-
except along the immediate Atlantic coast, where heavy rains | tana, the temperature was below freezing ounly in the British
fell under the influence of the Jow areas which passed up the | Northwest Territory and at poiuts in the middle platean
coast, in the extreme northwest part of the country near the | region, and heavy frost was reported on the eastern slope of
tracks of low areas from the Pacific Ocean, and along the path | the Rocky Mountaing, in Kansas, and north New Mexico.
of the severe storm which crossed the middle-eastern slope of i During the 5th and 6th the high area moved southward east
the Rocky Mountains the first of the month. Throughout the | of the Rocky Mouuntains and during the 7Tth disappeared by a
greater part of the region occupied by the area of abnormally | decrease of pressure over the sontheast slope of the Rocky

high pressure there was a marked deficiency of rainfall.

\UHIGH AND LOW AREAS.

The paths of well-defined areas of high and low pressure
which appeared during the month are plotted on Chartr IV
and I, respectively, and some of the more prominent features
of the areas are shown in the.table at the end of this chapter.

-, HIGH AREAS.

Ten high areas appéared, the average number noted for Oc-
tober during the last 15 years being 7.5. Of the high areas
traced 5 appeared on the Pacific coast; 3 advanced from the
British Northwest Territory; one was central over New Eng-
land at the opening of the month; and one first appeared
north of the Lake region. Of the Paeific coast areas 3 trav-
ersed the continent, one passing off the middle Atlantic coast

| Mountains.
| the northeast slope of the Rocky Mountains and in the middle

On the 5th the temperature was below {reezing on

i Missouri valley, and light and heavy frosts were noted from the
'plateau region to the Ohio Valley. On the 6th the lowest
i temperature of the month oceurred in Nebraska and southwest
'South Dakota, where it was 8° to 10° below freezing, and the
Hfirst heavy frost of the season was noted at Valentine, Nebr.
-On the 7th the lowest temperature ot the month occurred in
|east Kausas, Indian Territory, west Arkansas, and north
| Texas, and heavy trost was observed from Minnesota to north
| Texas.

[ III.—Appeared north of the Lake region on the 5th, and

‘fmoviug thenee east-southeast disappeared off the Nova Scotia

coast the night of the T7th, attended on the 6th by light and

'heavy frosts in the Lake region and Ohio Valley.

and thence moving northeastward, one reaching the south: IV.—Wus central over Alberta the morning of the Tth,
Atlantic coast, and one the east part of the Gulf of Mexico. whence it moved southeastward and disappeared over the
One of the Pacific coast areas moved eastward over the pla- [ middle Mississippi valley on the 10th by a decrease in press-
teau region, thence northward over Montana, and thence ure. On the 8th this area, in conjuuction with number II,
southward over the eastern slope of the Rocky Mountains to [ influeiiced the weather couditions over the Gulf States and
Indian Territory, where it disappeared, and another moved  Texas. At New Orleans, La., and Brownsville, Tex., the low-
northward along the middle and north Pacific coasts, and|est temperature of the month was noted; in the west Gulf
thence eastward to the region north of Montana. Of the|states and on the southeast slope of the Rocky Mouutains the
areas which advanced from the British Northwest Territory, | minimum temperature was 1° to 6° lower than previously re-
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ported for the first decade of October; and the first light frost |extended from Lake Superior to Texas, frost occurred on the
of the season was noted generally in the middle and west Gulf{ southeast slope ot the Rocky Mountains, and in the lower
states. On the 9th this area was central over east Kansas,| Mississippi valley, and the first heavy frost of the season was
the lowest temperature of the month was noted at Dodge (‘,it.y: ireported }qt Vicksl’mrg, Miss. On the 20th the center occupied
%ans., and thg ﬁrstgigi‘lrlt tt'll‘osgof ?!Je sea’;(l)]n occurred iufetulst ' the mi(}(llle (ta‘rubl]t coast, tt.lu;J lowlg_%t éemp;er%q;re ’1(‘)f the :lngnth
ennessee and wes orth Carolina. e morning of the' was noted at Shreveport, La., Rio Grande City, Tex., and Pen-
10th a ridge of high pressure extended from the upper Ohio to ! sacola, Fla., the first light l'rf;st of the season ‘zvas l'e,porte.d on
the Rio Grande valleys; the lowest temperature of the month ! the middle Gulf coast, and in south Alabama and south Geor-
]wa?]tx}otezl att tGlrlalveston and Cm-pn:s 1()}11‘isti,t Tlefl‘.; the ﬁrs% } gia,Lan(} the first {xeazvév fx'ostI(])lf tlj:ﬂsem:on ((})ccu_rre(tllat poi;lts
ight frost o e season was reported in central Texas; and in Louisiana, and at Cairo, Ill.,, Atlanta, Ga., in the cotton
the first heavy frost of the season in northeast Texas and cen- | belt of Georgia, and at Raleigh, N. C. On the 21st this high
tral Obio. q 1 Vall “a-rea was central over the middle and east Gulf, the lowest
V.—Appeared over the Saskatchewan Valley the evening of | temperature of the month, 58°, occurred at Port Eads, La.
the 9th, and pursuing a normal east-southeast course disap-: the first light frost of the .;easo,n was noted at points in,nortl;
plfa-rg(til og' thg N;e‘;; Engl;}nd t;m;tl‘sglthe night of the ]2tht. 101; J Florida zzn};} S?uth Cau'ogxlm., audl tzje ﬁrtst héaavy frost of the
the 9th the first heavy frost of the season was reported at!season at Montgomery a., and Augusta, Ga.
points in the upper Mississippi valley and at Grand Haven, <VII[.—Appeared 0\':31- All;erta the eveni’ng of the 19th; and
Mich. On the 10th the temperature was below fre,ezing'in;mo\'ing thence southeastward reached the east Gulf on the
Maunitoba, and thFe high areq moved north of Lake Saperior 24th. The morning of the 20th the pressure was high from
with pressure 30.70 at White River, Ont. During the 11th . the British Northwest Territory over the Rocky Mountain and
.:‘he pressure ;;logt:)nu?ld c‘(;ﬁ?vilh;f:\l:,t \(t)'tl'(.ltlh;ﬁ‘EJ];(—'l‘:ttlll;(‘ lwlgw ; plntuein]u retgti{m: :;n;l il;el]?]q tho the Gulf oft Mlexico, antd the
reezing over the north-central par , ake region. n'evening of that date this high area was central over extreme
the 12th tllle higl&are%m«;ved] 0\'erhtvhe middle %nint Lu‘wrenc(; ‘northeast Montana. On the 21st the temperature fell below
p &F: east New England, with pressure above 30.70, and  freezing in the upper Missouri and Red Riv f the N
I‘:'l;‘(lelg'z'sg[;:ea\}; frost of tl%e sea?qon gelnemlly in the I;Wt:.l‘ l;li{e E valle,v.q’f:),r ]Durin gl g)l})e 221(1 ltsl:e hig{}uél‘e;u gdv:l-‘nixt;(‘l) to t‘}ale I‘I)lr;tdh
region, the middle and upper Ohio valleys, north Pennsylvania ; dle Mississippi valley, the lowest temperature of the month
and New York, and at New Haven, Coun., and Eastport, Me. | was noted along the west shore of Lake Michigan and on the
In Chautauqua and Tompkins eounties, N. Y., the frost dam-! Mississippi River north of the 40th parallel, where it was 1°
aged grapes, ) 7 ; to 8° below freezing, and heavy frost was general in the mid-
thVL—yatSh ce%ralhpﬂ tthe Oregémll) cotnl-st on thhte I?t:)} , mi)lvte;]d ?lle audtupl,)eir MlSSlls?pg; and tM(l}SS]ofunt xi;alleys(.1 . l?n the 23d
ence to the Washington coast by the night of the h, | the center advanced to the east Gulf states and the pressure
thence southeastward ?0 Colorado by the 14th, thence to thé I was high from the Ohio to the Rio Grande valleys; the temp-
middle Atlantic coast by the 17th, and disappeared east of'erature was below freezing in east Ontario; the lowest temp-
Nova Scotia d];n'iEg ltlhe 18th, iltst mrﬁ of adv?]uce, 216 nl]]iles per: erature gf the m((;ngltl was repo;ted at points from west Michi-
hour, being the highest noted for the month, and the same,gan to the east Gulf states; theline of freezing weather ex-
as n’umbe} II?E,JV)thl)ich lnlso ltg‘aversed the cout.ilueut. Theiltclepded to north Tennessee; and the minimum at Meridian,
morning of the 12th, when this area wax central over east; Miss., was 20°, The first heavy frost of the season was re-
Washington, the lowésb temperature of the month was reported ; ported at Little Rock, Ark., and at points in central Louisiana,
at Roseburgh and Baker City, Oregon, the minimum at Baker | central and north Mississippi, south Georgia, and the Caro-
City being 9° bello\v fnl'{eemlng, ulnd (t)he f}l‘SG hgllw tlrost of the | lll]‘.llS. ‘ During the 24th the center settled southward over the
season was noted at Roseburgh. n the 13th the area re- | Gulf of Mexico; the lowest temperature of the month occurred
mained nearly stationary over the middie plateaun, with trost in Florida, where the minimum ranged from 44° at Tampa to
in Washington, Colorado, and west South Dakota. On the;‘ 67° at IKey West; the first light frost of the season was re-
14th the center 2ijllvzmced :,0 ?lmst, Nebra(;klz}, the pre;?mu;e was ! porlte(; én the i;]]tgi()l‘ of 1Fl[(])rida to about the 28th parallel,
high from east Montana to the west Gulf coast, the Towest and at Savanna a.; and the first heavy frost at stations i
teipemtm‘e of the month, 24°, was noted at Mou,trose, Colo., | the Carolinas. (,)u t,h,is date a storm ofv great en\ergy, l?olvl;
and frost was reported in Montana, Celorado, and Indian and ! area VIIL, was central over the Gulf of Saint Lawrence, the
Okhtht?]mai terri t(q)l‘ligs. Il)luring 'ttllle t]5th t-h(; highb nlrea u;(())g't}d | %_)res;mt'et lxjvas high north of th? I(Jiuke r%lgimjll’{ ]9]111(]1 thIe lﬁrsg heavy
over the lower Ohio valley, with temperature below 20° in | frost of the season was reported on the ode Island coast.
Manitoba and northern NOl‘ﬂ,l Dakota, the lowest temperature | On the 25th the pressure was relatively high from the lower
of the month at points in the Missouri and Red River of thelakes to the Gulf of Mexico, the lowest temperature of the
North valleys, and the first heavy frost of the season at|month was noted in western New York, where the minimum
stations in Missouri and southeast South Dakota. During the | was 2° to 3° below freezing, and the first heavy frost of the
16th the area moved slowly eastward over the upper Ohio season was reported at Boston, Mass., Harrisburg and Phila-
valley, the first light frost of the season was reported at points | delphia, Pa., and Atlantic City, N. J.
in the east Gult and south Atlantic states, and the first heavy{ IX.—Appeared off the middle Pacific coast on the 23d,
frost at stations in West Virginia, Keutucky, Tennessee, and f passed thence to Utah by the 24th, thence to Manitoba by the
at Meridian, Miss. On the 17th the center passed off the New | 26th, and thence to the North Carolina coast by the 29th, its
Jersey coa-sé, the pressure was high from the lower Saint Law- | rate of progress, 26 miles per hour, being the greatest n(;ted
rence valley to Florvida, the first light frost of the season was|for the month, and the same as that of high area VI. The

reported at points in the east part of the middle and south
Atlantic states, and the first heavy frost at Columbia, S. C.,
Pittsburg, Pa., and at stations in north West Virginia, east
Maryland, west New Jersey, and in the interior of Connecticut.
Daring the 18th this high area disappeared south of New-
foundland.

VIL.—Appeared off the middle Pacific coast on the 16th,
advanced .to the lower Missouri valley by the 19th, an¢ pass-
ing thence southeastward reached the east Gulf on the 21st.
On the 18th, when the high area was central over the middle-
eastern slope of the Rocky Mouutains, frost was reported in
Colorado. The morning of the 19th a ridge of high pressure

moruing of the 25th this area was central over the middle
plateau and the evening ot that date a ridge of high pressure
extended from Alberta over the Rocky Mountain and platean
regiony and thence to the Gulf of Mexico. Reports of the
26th indicated that the center had shifted to Manitoba, and
the morning of that date the temperature was below freezing
in North Dakota and north Minnesota. On the 27th the area
was central over the upper Mississippi valley, the minimum
temperature fell to or below 32° southward to north Iowa and
north Illinois, and the lowest temperature of the month was re-
ported at points in the Red River of the North and middle Mis-
souri valleys. During the 28th the center advanced southeast-
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ward over the Ohio Valley, the temperature fell below 32° in
east Ontario, the Saint Lawrence Valley, north New York, and
north New England, the lowest temperature of the month was
reported in Michigan, the middle and upper Ohio valleys, and
on the Lake Onfario and south Atlantic coasts, and the first
heavy frost of the seasou occurred at University, Miss., Lynch-
burgh, Va., and New York, N. Y. Dauaring the 29th the center
passed off the North Carolina coast, the temperature fell below
32° over the greater part of New England and the Canadian
Maritime Provinces, the lowest temperature of the month was
noted at stations in the middle and south Atlantic and east
Gulf states and New England, the first light frost of the
season was reported at stations in north Florida, and the first:
heavy frost of the season at Wilmington, N. C., Washington,
D. 0., Baltimore, Md., along the south New England coast, and
at other stations in the middle and south Atlantic states.

X.—Was central off the middle California coast the evening :

~of the 28th, advanced northward during the 29th, and reached
Alberta on the 30th, Wenee it moved eastward and at the close
of the month was central over Assiniboia. On the 29th when
this area was moving northward along the Pacific coast the
temperature was below 20° in north Alberta. On the 30th,
when the center had advan@ed to Alberta, the line of freezing
weather extended to north Mountana, the lowest temperature
of the month was noted at BEureka and Saeramento, Cal., and
Yuma, Ariz., and the first light frost of the season was reported
at Red Bluff, Cal. On the 31st the pressure was high from the
British Nmt.hweit Territory to the Gulf of Mexico, the tem-
perature fell below 32° from Montana eastward over the north
part of the Lake region, the lowest temperature of the month

was noted at stations in Montana, east Washington, and east;

Colorado, and the first heavy frost of the season was reported |
at Olympia, Wash,

LOW AREASR,

The principal track of October low areas lies along the
northern border of the country west of the 100th merldmn
whence it crosses the Lake region and Saint Lawrence Vallev ;
a less frequent course is from the middle plateau region to the
Great Lakes and thence eastward ; and low areas of pronounced ;
strength, averaging about one per year, pass up the middle
and south Atlantic coasts.

The paths of 10 low areas are charted for the month, the
average number traced for October during the last 15 years
being 11. With one exception the paths were confined to the
extreme northern and eastern parts of the country, and the
tracks converged toward New England and the Canadian
Maritime Provinees. Five of the low areas advanced from the |
north Pacific coast, 4 of which traversed the country and|
reached the Cdllddldll Maritime Provinces, one low area first !
appeared over the British Northwest Territory, one apparently
developed over the plateau region, one over the Luake region, ' ]
one in the Ohio Valley, and one on the middle Atlantic coast,
From the 12th to 14th the heaviest gales of the month pre-
vailed along the coast from south New England to the Caro-
linas under the influence of a low area which was central off:
the coast. The low areas which traversed the western part of |
the north Atlantic Ocean and the cyclonic areas noted over
the West Indies and Gulf of Mexico are given a description
under ‘¢ North Atlantic storms.”

The following is a brief description of the low areas which
appeared over the United States and Canada:

I.—The month opened with a trough of low pressure extend-
ing from Manitoba to Arizona, with two cyclonic centers, one
in South Dakota and the other in western Colorado. The|vV

1T

area awumed a I]Olm'll easterly course, It-s advance was aft-
tended by a general increase in central pressure, and a warm
wave over the eentral valleys, the Lake region, and the middle
Atlantie and New England states.

II.—Apparently developed near the south end of Lake
Michigan the eveniug of the 3d, moved northeastward during
i the 4th, and passing south of east from Ontario united the
evening of the 5th with an ocean storm which had advanced
to Nova Scotia from the sonthward. Attending the develop-
ment of this low area on the 3d, excessive rainfall was reported
‘in Wisconsin, and the demeaqe in pressure in 12 hours was
| .15 to .20 from the south part of Lake Michigan over the Ohio
Valley and the south Atlantic states. The greatest energy
was indicated the night of the 4-5th, when the pressure fell to
29.60 in east Ontario and west Quebec, and at Rockliffe, Ont.,
| the decrease in pressure in 12 hours was .28 on the 4th. The

warm wave noted in connection with low area I extended over
the eastern part of the country, and the highest temperatuare
of the month was noted generally in the Atlantic coast states
from the 3d to 5th. On the 3d the rain area extended from
the Lake region to Kansas, during the 4th it extended east-
ward to the west slope of the Alleghany Mountains, and on
the 5th areas of rainfall appeared in the Atlantie coast states.
It will be observed that throughout the course of this low area
the attending area of rainfall extended southwestward from
the center.

‘[I[.—From 8 a. m. to 8§ p. m. of the 7th there was a decrease

pressure of .20 to .30 from Luke Ontario to the Virginia
cnast, and during the night of the 7-8th this low area ap-
parently developed on the middle Atlantic coast, probably in
Virginia. The morning of the 8th the storm-center was
locatul off the Massachusetts coast, whence it moved north-
reastward and disappeared east of Newfoundland during the
'9th. The night of the 7-8th excessive rainfall occurred in
east Lirginia, Nmth Carolina, and the east Gulf states. At
| Birdsnest, Va., 6.85 inches of rain fell in 4 houfs. During the
{8th heavy rain and hard gales prevailed along the coast from
the Carolinas northward. At Syduey, C. B. L., the greatest
decrease in pressure in 12 hours noted for the month, .68,
Occuued from 8 a. m. to 8 p. m. of the 8th.
3IV.—Appeared over Alberta the morning of the 10th, and

| x

ollowing a normal south of east course 1e.lched the Gulf of
Saint Lawrence the morning of the 16th, its average rate of
advance, 18 miles per hour, being the least noted in connee-
tion with the low areas of the month., Rain fell on the noith
Pacific coast on the 10th. During the 11th the rain area ex-
tended eastward to the Dakotas. On this date the storm-
center assmined the form of an ellipse, and in the evening ex-
tended southward over the Dakotas with a steep barometrie
gradient to the eastward in the rear of high area V. Wind
velocities of 50 to 60 miles per hour were reported in the middle
Missouri valley, and a velocity of 66 miles per hour was noted at
Huroli, Y ak. During the 12th and early part of the 13th
! the center’l"enmmed nearly stationary over Manitoba, its east?
ward advance being checked by high pressure to the eastward.
On these dates the rain area exteuded eastward to the west
part of the Like region and southward to the Ohio Valley,
and high winds pluvqlled in the middle Missouri valley dnd
over the upper lakes. With the disappearance of high area
V off the Nova Secotia coast during the 13th, this low area
assumed a more rapid easterly course. During the 14th the
rain area extended eastward over the lower lakes and the
Olio Valley, and high winds prevailed over the Lake region.
On the 15th the center reached the lower Saint Lawrence
valley, and rain fell in areas in the Lake region, the Saint

evening of the 1st the pressure was lowest over Nebraska. | Lawrence Valley, and along the New England and New
Moving northeast the center of disturbance passed north of|Jersey coasts. The steep barometric gradient in advance of
Lake Superior during the 2d and thence eastward to the Gulf'| thig low area prior to the 14th had the apparent effect of' pre-
of Saint Lawrence by the night of the 3d. During the 1st and | venting the eastward extension of the rain area, and it was not
2d this low area skirted the west margin of high area I which inntil after the gradient had become less marked that rain fell
occupied New England and the middle Atlantic states, and with | to the eastward of the storm-center.

the southward movement of the high area during the 3d thelow | 7 V.—Was central off the nortt t:h Pacific coast the morning of
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the 14th, moved to the British Northwest Territory, where it
remained nearly stationary from the evening of the 14th to
the morning of the 16th, thence to the west part of the lower
Jake region, where it remained nearly stationary from the
night of the 18th to the night of the 19th, thence to the
Massachusetts coast by the morning of the 20th, where it was
joined by an area of low pressure which had advanced north-
eastward along the New Jersey coast during the night of the
19-20th, thence to eastern New York by the evening of the
20th, and thence northeastward to the Gulf of Saint Law-
rence by the night of the 21st. On the 13th there was a

No rain, save light showers in the east part of the Lake region,
attended this low area on the 25th. On the 26th rain fell from
the Lake region to the New Jersey and New England coasts,
lieavy gales prevailed over the Lake_region, and severe storms
were reported in northern Ohio and western New York. The
influence of this low area extended over the northeast sections
! daring the 27th, when there was a decrease in pressure of .36
'in 12 hours at Sydney, C. B. L, rain fell in areas east of the
Lake region and Ohio Valley, and high winds prevailed along
the Atlantic coast to the Carolinas.

C%III.-—A[)pm'ently developed in the Ohio Valley the evening

marked rise in temperature on the north Pacific coast, the ab- } of the 21st, passed thence to the Virginia coast by the morn-
normal rise in 12 hours being 22° at Roseburgh, Oregon. On { ing of the 22d, and moving thence northeastward reached the
the 14th rain fell on the Pacific coast north of the 40th par-: Gulf of Saint Lawrence the morning of the 24th. During the
allel and in the valley of the Columbia River, the wind reached : 21st there was a decrease in pressure of .10 to .20 in 12 hours

a velocity of 61 miles per hour at Fort Canby, Wash., and at
night the pressure fell to 29.40 in Alberta. Slight changes
. oceurred in the position and character of this low area during
the 15th. The barometric gradient to the eastward, which
had been steep on the night of' the 14th, became less marked

with the eastward movement of high area VI, the main area |

extended to east Oregon and Washington, and there was an
abnormal increase in temperature of 10° to 20° in 12 hours in
the middle Missouri valley. ¥rom the 16th to 18th the center
moved southeastward to Lake Erie. During the 17th an
area of general rain extended from the upper lakes to the
lower Ohio valley, and wind velocities of 20 to 40 miles per
hour were reported over the upper {gkes, From the night of
the 18th to the night of the 19th the center remained nearly
stationary near Lake Erie. On the 18th the rain area ex-
tended from Lake Erie southward to Georgia, and a heavy
thunder and hail storm was reported in Indiana. The even-
ing of the 19th a cyclonic area appeared over Chesapeake Bay,
attended by heavy rain. By the morning of the 20th the two
centers had united off the Massachusetts coast, and by the
evening of that date the center of disturbance had moved to
eastern New York, with unusually severe easterly to southerly
gales on the New England coast, and rain from the Ohio Val-
ley over New England. Passing thence northeastward the
storm center disappeared over the Gulf of Saint Lawrence the
night of the 2lst without evidence of diminished energy.

Similar to the slow-moving storms previously described for the

current month, the rain attending this Iow area fell to the
south and west of the center.

VI.—Appeared over the British Northwest Territory on the
18th, when high west to northwest winds were reported in
northwest Washington, and passing thence east-southeast to
the Lake region united with low area V on the 20th, its pass-
age being unattended by noteworthy features.

VII.—Appeared on the north Pacific coast the morning of

e 22d and moved thence to the British Northwest Territory,
where it remained almost stationary until the morning of the
24th, after which it passed east-southeast and disappeared
over Nova Secotia the night of the 26th. On the 22d rain fell
on the Pacifig. coast north of San Francisco, Cal., and wind
velocity of 58 miles per hour was reported at Fort Cauby,
Wash., and Winnemueea, Nev. During the 23d and 24th the
rain area was confined t‘t,?“‘Wa‘shington and Oregon. On the
23d the highest temperature of the month was noted at stations
in South Dakota, Nebraska, and Kansas, and the abnormal
rise in temperature in 12 hours was 20° at Huron, S. Dak.

from Ohio to the east Gulf and Sonth Atlantic coasts, and there
{ was an abnormal rise of 10° to 20° in femperature over that
'region for the period named. During the 22d the low area in-
creased in energy, the rain area extended over the middle At-
lantic states and south New England, and heavy gales reach-
ing a velocity of 50 to over 60 miles per hour prevailed along
the Atlantic coast from Nova Seotia to the Carolinas. During
the 23 the center of disturbance advanced to the Nova Scotia
coast with a marked decrease in pressure, the pressure fall in
12 hours being .66 at Sydney, C. B. I. On this date unusually
severe gales prevailed along the New England, middle At-
lantic, aud North Carolina coasts, a velocity of 64 miles per
hour from the porth being reported at Block Island, R. I.
| By the morning of the 24th a further increase in energy was
lindicated, and the baromweter reading at Sydney, C. B. 1.,
'28.72, at 8 a. m., 75th meridiau time, was the lowest noted dar-
ing the month. The influence ot this low area, in the form of
Phigh winds, was felt over New Eungland until the 23th, but
[little rain was, however, reported atter the 23d.

;- § IX.—Appeared off the north Pacific coast on the 26th and
‘nassing thence east-northeast disappeared north of Manitoba
during the 27th, its rate of advance, 39 miles per hour, being
i the greatest noted in connection with the low areas of the
month. On the 26th rain fell on the north Pacific coast, the
decrease in pressure in 12 hours was .60 in Alberta, and wind
velocity exceeding 40 miles per hour was reported on the
Washington coast. No rain attended this low area on the
27th; at stations in Montana, Wyoming, and Colorade the
temperature was the highest noted for the month.

iy X.—Appeared on the north Pacitic coast on the 28th and
‘Wassing thence eastward was ecentral over the Saint Lawrence
“ Valley at the close of the month. On the 28th rain fell on the
rmiddle and north Pacific ecoasts and in the valley of the Colum-
‘bia River, the decreasxe in pressnre in 12 hours was .40 in Al-
!bertu, and at points in the middle Missouri valley the maxi-
mum temperature was the highest noted for the month. On
tthe 20th the rain area extended to west Montana, On the
!3()&11 this low area showed a marked increase in energy, the
; barometric gradient to the west of the center was steep, the
irain area extended to Minnesota, and heavy gales, with snow,
'were noted in the extreme northwest. On the 31st the rain
area extended eastward to New England and southward to
Tennessee, and heavy gales prevailed over the Great Lukes,
a velocity of 61 miles per hour from the northwest, and an
extreme velocity of 120 miles, being reported at Detroit,
Mich.
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Tabulated statement showing principal characteristics of areas of hzgh and low pressure.

. | [I
First Last 3 |,Maximum resanre change and maximum abnormal temperature change in twelve hours and maximmum wind veloeity.
observed. observed. A P P g y
e
Barometer. o | J g g | ; . | j l's |%
. . 2 e i ; ! 4 a.
3 Z % [ Z Do E N Station. " Rige ‘ 3 Station. ‘Fall.} & i Station. 5 § g% &
£ a.:is g"a‘af & % | EZ2)¢
3] - O T [ =) jal a |I'= l =]
SRR N i~ _— . R SR P R
: |l
High areas. ° | e I o0 o ! Days.Mites. i I fneh, o | | !
1... . 3 3.01 15 | Sydney,C,B. I, .26 } 1 | Augusta, Ga 12 | 1| Kitty Hawk,N.C. . 36 1
5.0 ! 22 [ gufi-blo (éolg .32 ;3 &‘-oneordia, Kans 29 ’ 2 :{)enver, Colo . N . 30 5
2.0 25 ne; .54 6 | Montreal, Quebec . 13 5 itty Hawk, . 0 6
3.0 22 { N edlc¥ne Hat, N .30 I Spokane i“alls, Wha 17 1 7 | Rapid City, 4 Dak nw. gs 7
3.0 | 25 | Portland, Me............. .40 | 11 Kingston, Ont..... 18 | 11 | Port Hurdn, Mich ne. 32 3¢
7-01 26 ‘\ntl(.ostl lgland, G. St. L. <40 | 17 | Pueblo, Colo ...... 19 ] 12 | Eureka, Cal...... n. 34 11
55| 20 , (mlgury,N W.T.. . ..... -56 117 | Winnemuces, Nev. ... 22 115 Rio Grande City, Tex....| n. 40 18
50 20 ......doLiiiiiiniee 42 | 19 | Rapid City, 8. Dak........) 20 | 20| Tatoosh Island, Wash....} e. 40 20
55 25 | C mcmnatl Ohio..... ... ! 46 i 27 | Louisville, Ky ...... .. 23 | 27 | Chieago,11}............... ne, 46 27
3.0 24 | Saint Vincent, Minn... ... 74 | 31 | Miles City, Mont ... .... , | 30 | Fort Canby, Wash........ se. 30 [‘ 30
i
4.2‘.‘ 2 .44 [rom e 19 1! .................................. 35 ;
Pl Fall. | Rise.. | l
2.5 ; 36 | Quebee, Quebec.. .30 2 | Father Point, Quebeg 16 | 3, Sioux City,Iowa.......... 8. 46 | 2
1-51 25 | Rockliffe, Ont .25 | 4| Yarmouth, N. 13 | 5| Cairo,1N....... nw. | 26 4
1.0 ’ 38 | 8ydney, C. B. .68 1 8| Sydney, C. B, I 13 1 8| Kitty Hawk, N n. 44 ' 8
6.0 | 18 | Manistee, Mich .34 | 13| Grand Haven, Mic 17 i 13 { Haron, 8. Dak.... se. 60 11
7.0 ‘ 23 | Father Point, Quebec..... .5z . 21 l’f(‘)ﬁ:?tl::l% (;Jreeﬁql?n 22 |;g} Fort Canby, Wash. . 5. 61 ' 14
ale » ..
1.5, 33 | Medicine Hat, NNW.I' .. .48 ‘ 18 elena, Mont ) 19 S}:ﬂmt '\nulent“}\‘[mn.. .| B 36 1 19
i . - - . ort Canb, ash.......| 8. 22
45 30 Sydney, C. B, T -36 127 | Huron,8. Dak............. 123 { Wmns-mugut. Nev.. s. g’g ’ 22
2.0 . 23 eeeees o {s .60 |23 ‘ Chattanooga, Tenn .. l 21 ?{BIOCk IISI.}?nd &I . : 22 | :;
1.0 39 (‘nlgm-y, N.w.T ‘.60 ! 26| Winnemuecea, Nev., {26 ) Fort Canby, Wash.. BIE:N 46 26
3.5 ] 20 fereeael0 it .40 ' 28 | Northfield, Vt............ : ‘ 30 | Detroit, M feh ... .. 000 nw 61 ‘ 3t
| ! |
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Q NORTH ATLANTIC STORMS FOR OCTOBER, 1891 (pressure in inches and millimeters; wind-force by Beaufort scale).

The paths of storms that appeared over the west part of the ward and the morning of the 4th was central west of Bermuda.
norith Atlantic Ocean during October, 1891, are shown on Chart ! Durisg the 4th and 5th the path recurved to the north and
I. These paths have been determined from observations by |northeast. The center of disturbance reached Nova Scotia
shipmasters received through the co-operation of the Hvdlo- the night of the 5th, and moving thence east-northeast ap-
graphic Office, Navy Department, and the ¢‘ New York Herald . parenrlv joined the Iceland area of low pressure by the Sth.
Weather Selvwe " _This storm passed south of Bermuda the night of the 3d-4th,

Qctober usually marks the commencement of the stormy |attended by heavy north-northeast to east “and south gales,
season in the middle latitudes of the north Atlantic Ocean. and pressure talling to 28.97 (736) at 8 p. m. of the 3d at Ber-
The north Atlantic area of high pressure contracts, the Ice-imuda. Gales of force 10 to 11 attended the recurve of this
land area of low pressure extends its limits southwmd witha . storm to the northeast, and during the 7th and Sth, when cen-
decrease in central pressure, and storms which advance from ' tral over mid- ocean, the pressure fell below 29, 00 (737), and
the west part of the north Atlantic or from the American | terrific gales were euconnteled aloug the trans-Atlantic steam-
continent have a comparatively unobstructed path to the | ship roufes:
middle and north coasts of Europe. Storms of tropical origin’' Ou the 1st a dispatch was received from Havana, Cuba,
are not uncommon in QOctober. West India cyclones of Qe-  stating that a slight disturbance was seemingly developing to
tober generally appear over the Caribbean Sea aud recurve | the southwest. During the next four days a eyclonie disturb-
over or near extreme western Cuba or the east part of the |ance was indicated over the west part of the Gulf of Mexico.
Gulf of Mexico. In the last 18 years 9 storms of mlukedrOu the 6th a cyclonic area was apparently central south of V' ‘H
energy have advanced northward from the Caribbean Seua in'!western Cuba; by the 7th this storm had reached southern
October. ' Florida, mmmg northeastward. Moving slowly northeast-

The north Atlantic storms of the eurrent month were excep- - ward off the Atlantic coast, the center reached Nova Scotia i
tionally severe, more especially those of the first and second \ou the 14th, and moving thenw east-northeast, was central
decades of the month. During the first decade a storm of ! south of leeland ou the 18th, and probably passed thence to the
tropical origin advanced from southeast of Bermuda and:British Isles by the 21st. On the 11th, when central off Hat-
reached the Newfoundland coast the night of the 5th; cyclonic | teras, this storm was apparently joined by a cyclonie area from
areas were noted over the east and west parts of' the Gulf of | the east part of the Gult of Mexico. From the 11th to the
Mexico; very heavy gales were encountered over mid-ocean ;! 14th the passage of this storm was attended by the heaviest
and unsettled and stormy weather prevailed over the British ‘gales of the month along the middle W and New Eng-
Isles. In the second decade two energetic storms of tropical ! land coasts, and at pomts from the Carolinas to the southeast
origin traversed the western part of the ocean; exceptionally | New England couast the maximum wind velocity exceeded 70
severe weather was encountered over mid-ocean during the’mxles per hour, causing disasters to shipping and damage to
first half of the decade; and destructive storms occurred over  property. The veu high winds reported are a notable feature of’
the British Isles. In the third decade a heavy storm pamed this storm, inasmuch as the barometric depression was slight,
along the middle Atlantic and New England coasts and !the lowest reading being about 29.50 (749) the morning of the
thence over the Canadian Maritime Provinees. Over the 1dth. The b(uometuc gmdlwt was, however, very steep to
middle and eastern parts of the ocean the weather was com-: the northward of the center during the 13th and 14th.
paratively settled after the 20th. | Ou the 5th and 6th the pressure fell below 29.00 (737) in a

O1i the 1st a storm of considerable energy was central north- | cyclonic area west of the British Isles, and on the 6th destruc-
east of the Windward Islands, whence it moved northwest-'tive gales prevailed over Ireland and along the west and south



